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Description 

[0001 ] The present invention relates to a machine for 
hemodiafiftration or hemofiltration. More particularly, the 
invention relates to such a machine with means for cal- 
ibrating the. Infusion pump. 

BACKGROUND OF THE INVENTION 

[0002] A conventional type of hemodialysis machine 
is marketed under the tradename GAMBRO AK 200 UL- 
TRA and is adapted to perform hemodialysis, hemodi- 
afiltration or hemofiltration treatment. 
[0003] The dialysis machine prepares a dialysis solu- 
tion comprising sodium-, bicarbonate,- potassium-, cal- 
cium-, magnesium-, chloride- and acetate ions in suita- 
ble concentrations, as well as possibly glucose and oth- 
er ions, all dissolved in water. The concentrations of the 
ions in the dialysis solution are generally mirror-images 
of the concentrations in blood, where the mirror line is 
the normal concentration in blood of the ions. Thus, if 
an ion concentration is increased in the blood over the 
normal concentration, the ion concentration in the dial- 
ysis solution is decreased in relation to the norma! con- 
centration. The pH of the solution is adjusted to about 
7.1-7.4. 

[0004] In hemodialysis treatment, the solution is used 
to achieve dialysis in a dialyser. The dialyser is divided 
into two chambers by means of a semi-permeable mem- 
brane. Blood which is to be treated passes over one side 
of the membrane whilst the dialysis solution prepared 
by the dialysis machine passes over the other side. Dif- 
fusion of Ions takes place through the membrane for 
conditioning the blood and to replace the function of the 
kidneys, at least partly. In addition, a quantity of liquid is 
removed from the blood since the patient is unable to 
get rid of surplus liquid in a normal manner. The re- 
moved liquid flowing through the membrane is called ul- 
traf lltrate flow. 

[0005] During hemodiafiltration, the ultrafiltrate flow is 
increased above that which is necessary to restore the 
liquid balance of the patient. As replacement, an infu- 
sion solution is added to the blood to permit the in- 
creased ultrafiltration flow. 

[0006] During hemofiltration, substantially no dialysis 
takes place, but instead the blood is filtered, whereby a 
part of the ultrafiltration volume is added to the blood as 
infusion solution. The difference between the ultrafiltra- 
tion volume and the added substitution volume consti- 
tutes the volume of liquid which is removed from the pa- 
tient to restore the liquid balance. The infusion solution 
may be added upstream of the dialyser or hemofilter in 
a process called "pre-infusion", or downstream of the 
dialyser or hemofilter in a process called "post-infusion". 
[0007] To effect the infusion flow, the dialysis machine 
comprises an infusion pump connected to an outlet for 
infusion solution on the dialysis machine. The infusion 
solution is normally the same as the dialysis solution. 



The infusion solution passes through the infusion pump 
and a sterile filter and is then fed to the patient's blood. 
The infusion pump may be a so-called peristaltic pump, 
as is used in the above-mentioned GAMBRO AK 200 
5 ULTRA dialysis machine. 

[0008] Prior to treatment, the dialysis machine is pro- 
vided with a tube set, the constituent components of 
which must be filled with liquid so that all air is expelled. 
This normally takes place In a priming step during which 
sterile sodium chloride solution is fed into the various 
tubes and components of the tube set. The conduit sys- 
tem of the dialysis machine is also filled with dialysis 
solution. 

[0009] During the priming of the infusion circuit, a ded- 
icated deaeration conduit from the sterile filter is used 
so that the filter is completely filled with priming liquid 
so that the air is expelled. The nurse uses forceps or a 
tube clamp which is placed on the normal output conduit 
from the sterile filter and thereby cuts off the flow there- 
through. In addition, a tube clamp is opened in the de- 
aeration conduit from the sterile filter. After deaeration 
of the sterile filter, the nurse removes the forceps from 
the output conduit or opens the tube clamp, as well as 
closing the tube clamp on the deaeration conduit, and 
the priming continues. 

[0010] Due to the human factor, the nurse may forget 
to remove the forceps or to open the tube clamp, which 
may result in no infusion taking place. This may have 
serious consequences for the treatment if it is not cor- 
rected. 

[0011] The infusion pump may be a peristaltic pump 
which is driven at a predetermined speed or number of 
revolutions so that a desired infusion flow or volume is 
attained. However, a peristaltic pump is sensitive to the 
pressure at the inlet and it may be desirable to calibrate 
the pump for the particular treatment and/or to check 
whether the desired infusion volume has actually being 
attained at a particular rotational speed of the peristaltic 
pump. 

[001 2] A peristaltic pump may exhibit leakage due to 
the fact that the occlusion of the pump segment Is not 
complete, something which may result in zero flow. 
[0013] In addition, problems may arise if the user in- 
stalls a tube set which is not intended for the dialysis 
machine in question, for example a counterfeit copy, 
which may not provide a suitable infusion flow. 
[0014] It may also be desirable to indicate if all air in 
the sterile filter has been completely expelled during the 
priming, or if there is a blockage or leakage in the sterile 
filter. 

SUMMARY OF THE INVENTION 

[001 5] An object of the present invention is to provide 
a machine for permitting detection of the above-men- 
tioned operational faults. 

[0016] A further object is to provide a machine of the 
above-mentioned type in which substantially only com- 
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ponents which normally form a part of a dialysis machine 
are used. 

[0017] Accordingly, there is provided a machine ac- 
cording to claim 1 . With the machine, the infusion pump 
can be calibrated with reference to the flowmeter. 5 
[0018] In a preferred embodiment, the flowmeter is 
constructed as a double flowmeter having portions for 
measuring incoming and outgoing flows configured so 
that the flowmeter portion for incoming flow is connected 
in series with the infusion pump. Alternatively, the flow- 
meter may comprise an ultrafiltration metering pump. 
[001 9] As another alternative, the flow in the first flow 
circuit may bypass the dialyser or hemofilter via a by- 
pass conduit, so that the flowmeter determines the dif- 
ference between incoming flow and outgoing flow in the 
first flow circuit. 

[0020] Claims 2-5 define preferred embodiments of 
the invention. 

[0021] Further objects, features, advantages and 
properties of the machine according to the invention will 
become apparent from the following description of pre- 
ferred embodiments of the invention with reference to 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

Fig. 1 is a schematic diagram of a dialysis machine 
of conventional construction in which the invention 
may be applied. 

Fig. 2 is a diagram corresponding to Fig. 1 modified 
according to a first embodiment of the invention. 
Fig. 3 is a diagram according to Fig. 1 modified ac- 
cording to a second embodiment of the invention. 
Fig, 4 is a schematic diagram corresponding to Fig. 
1 modified according to a third embodiment of the 
invention in which the invention is applied to a dial- 
ysis machine with a separate ultra filtration pump. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0023] Fig. 1 shows a schematic diagram of a part of 
a dialysis machine, for example of the GAMBRO AK200 
ULTRA type. 

[0024] The dialysis machine in Fig. 1 comprises an 
inlet 1 for pure water, normally obtained from an RO- 
unit. In addition, a preparatory unit 2 is provided for prep- 
aration of a dialysis solution of desired composition from 
one or more concentrates denoted by arrows 3, 4 and 
5. The preparatory unit 2 is conventional and thus will 
not be described in further detail. 
[0025] A pump 6 feeds the dialysis solution via a flow- 
meter 7 and via a first conduit 8 to a first filter 9. The 
filter 9 is a filter which is used for multiple treatments 
and has a large surface area. The filter 9 passes sub- 
stances, molecules and ions below a certain predeter- 



mined size, for example below a diameter of 5 nm. 
[0026] The filtered dialysis solution flows along a con- 
duit 10 to an outlet 11 from which an infusion solution 
may be removed. A conduit 12 extends from the outlet 
1 1 to a throttle valve 1 3 which ensures that the pressure 
upstream of the throttle valve is substantially constant, 
for example +50 mmHg. A conduit 14 extends from the 
throttle valve 13 to a switching valve 15 and further via 
a tube 16 to a dialyser 17. A conduit 18 extends from 
the dialyser 1 7 to a valve 1 9. A conduit 20 extends from 
the valve 1 9 back to the flowmeter 7. The dialysate flows 
through the flowmeter and via a pump 21 and further 
devices 22 to an outlet 23. 

[0027] The flowmeter 7 consists of two portions or 
channels 46 and 47 so that incoming and outgoing flow 
may be measured separately. In addition, an accurate 
value of the difference between the outgoing and incom- 
ing flow may be obtained, which difference normally cor- 
responds to the ultrafiltrate flow which is removed in the 
dialyser 1 7. 

[0028] A conduit 24 extends from the filter 9 via a 
valve 25 to an outlet 26. 

[0029] A bypass conduit 27, which bypasses the dia- 
lyser 17, extends between vajves 15 and 19. 
[0030] A conduit 28 extends from the outlet 11 to a 
peristaltic pump 29 and further via a conduit 30 to a ster- 
ile filter 31 . A conduit 32 for deaeration of the sterile filter 
is connected to the other end of the sterile filter. In ad- 
dition, a conduit 33 is provided which extends from the 
sterile filter to a drip chamber 34. The sterile filter 31 is 
normally used once and is sterilised before use. 
[0031 ] The dialysis machine also comprises an extra- 
corporeal flow circuit for biood. From, for example, a fis- 
tula located in the patient's arm 35, blood is removed 
from the body via an artery needle 36 which, via conduit 

37 and a peristaltic pump 38, extends to the lower end 
of the dialyser 1 7. From the upper end of the dialyser, 
the conditioned blood is transferred via a conduit 39 to 
the drip chamber 34 where it is deaerated and returned 
to the patient via a conduit 40 and a venous needle 41 . 
[0032] The above-described flow circuit is a conven- 
tional flow circuit arranged for post-infusion. Alternative- 
ly, the conduit 33 may be connected as shown by the 
dashed line 41 to an inlet point 42 between the pump 

38 and the dialyser 17 to thereby attain pre-infusion. 
[0033] When the dialysis machine is operated for he- 
mofiltration treatment, the valve 1 5 is switched such that 
the conduit 16 is disconnected and the dialyser 17 is 
connected to the dialysis machine solely via the conduit 
18. In this case, the dialyser 17 is exchanged for a he- 
mofilter, which has no connector for conduit 16. 
[0034] The dialysis machine comprises a computer 
70 adapted to control and monitor the operation of the 
different components of the machine. Thus, the compu- 
ter operates the valves and pumps, and receives signals 
from valves and pumps indicating the positions and con- 
ditions thereof, as well as signals from the various me- 
ters. 
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[0035] During priming of the sterile filter 31 , a nurse 
closes a conventional tube clamp 43 on tube 33 as 
shown in Fig. 1 and opens a conventional tube clamp 
44 on the deaeration conduit 32. The dialysis solution 
which is pumped by the pump 29 will thus pass through 5 
the sterile filter 31 and fill it with liquid, as well as expel 
the air in the filter via the deaeration conduit 32, which 
is open to atmosphere. When all the air has been ex- 
pelled, tube clamp 44 is closed and tube clamp 43 in the 
conduit 33 is opened and any air which may remain in 10 
the filter and conduit 33 passes via conduit 33 to drip 
chamber 34, 

[0036] There are a number of errors which would be 
desirable to detect in such a system. 
[0037] For example, the nurse may forget to open the * s 
tube clamp 43 in the conduit 33 so that it is blocked at 
the same time that the tube clamp 44 on the conduit 32 
Is closed. Should this happen, the peristaltic pump 29 
cannot pump any liquid or infusion solution, so that no 
infusion solution reaches the patient. 20 
[0038] As a further example, if the sterile filter is not 
thoroughly deaerated, the infusion flow may be too low. 
Should blockage or leakage in the filter arise, the situa- 
tions needs to be remedied. 

[0039] It is also desirable to be able to calibrate the 25 
infusion pump 29 during the treatment, or at least at the 
commencement of the treatment. 
[0040] It is further desired to detect a leakage in the 
pump due to the pump segment not being completely 
occluded. 30 
[0041] It is still further desirable to detect if an unsuit- 
able tube set is used as it may result in malfunction with 
resulting erroneous infusion flow. 
[0042] All of these malfunctions may be detected by 
the invention as described below. It will be understood 35 
by the skilled person that the operation according to the 
Invention may be controlled and monitored by the dial- 
ysis machine computer 70. 

[0043] According to an embodiment of the invention, 
a cut-off valve 50 is added to the flow circuit according *o 
to Fig. 1 in the conduit 1 4, as shown in Fig. 2. By means 
of said cut-off valve 50 and valve 1 9, the dialyser 17 or 
the hemofilter may be disconnected from the dialysis cir- 
cuit. The conduit 20 and the pump 21 will thereby re- 
ceive zero flow. 45 
[0044] The flow which passes through the incoming 
channel 46 of the flowmeter 7 via the conduit 8 and 10 
and reaches the outlet 11 must pass via the infusion cir- 
cuit, i.e. the conduit 28, the pump 29, the conduit 30 and 
the infusion filter 31 and the conduit 33 to the drip cham- so 
ber 34. By adjusting the dialysis machine to operate in 
this manner, the infusion pump 29 may be calibrated 
against the incoming channel 46 of the flowmeter 7. 
[0045] If anything should throttle the flow through the 
infusion circuit, this will immediately be detected by the ss 
flowmeter 7 which shows zero flow despite the fact that 
the peristaltic pump 29 is rotating. In this manner, any 
incorrect priming with closed tube clamps may be de- 



tected and identified. 

[0046] Possible leakage in the pump 29 due to poor 
occlusion may cause flow through the pump 29 to be- 
come too low or high compared to the expected flow, 
which may also be detected by the flowmeter 7. In this 
case, the flowmeter 7 will show a higher value than ex- 
pected from the rotational speed of the peristaltic pump 
29, since there is normally a positive pressure at outlet 
11. 

[0047] In the same manner, an unsuitable tube set, 
an air-filled sterile filter, or blockage or leakage in the 
sterile filter can be detected as a difference between ac- 
tual measured flow through the flowmeter and expected 
flow based on pump rotation. 

[0048] All these conditions may be detected by the di- 
alysis machine computer 70 and the computer may be 
programmed to undertake appropriate actions 
[0049] An alternative embodiment of the present in- 
vention is shown in Fig. 3. The valve 50 in the conduit 
1 4 according the embodiment shown in Fig. 2 has been 
replaced by a valve 51 arranged in the conduit 1 8. When 
activated, the valve 51 closes the conduit 18. 
[0050] When the calibration of the infusion pump 29 
is to take place with the machine according to the inven- 
tion, the valve 15 is switched to its second position and 
the valve 51 is activated to its second position. In this 
manner, the dialyser 1 7 is completely disconnected. The 
flow in the dialysis circuit takes place via the bypass con- 
duit 27. The flowmeter 7 thus notes that the incoming 
46 and outgoing 47 flows are equal. 
[0051] If, however, the infusion pump 29 is operated 
at a predetermined speed, for example to achieve an 
expected flow rate of 50 ml/min ( the incoming flow 46 
through the conduit 8 will be greater than the outgoing 
flow through the conduit 20, which is measured by the 
flowmeter 7. In this manner, the infusion pump 29 may 
be calibrated with the help of the flowmeter 7 by the dif- 
ference between incoming and outgoing flows in the 
same manner as when ultrafiltration is measured. How- 
ever, the difference which is measured with the machine 
according to the invention will be In the other direction, 
which does not, however, create any problems. 
[0052] A pressure meter 45 may be connected at the 
outlet 11 . The pressure meter 45 ensures that the con- 
ditions at the outlet 1 1 remain the same during operation 
irrespective of whether the dialysis machine is<:onnect- 
ed for the calibration of the infusion pump 29. 
[0053] Fig. 4 shows the present invention implement- 
ed as another type ofdialysis machine in which the ul- 
trafiltration is removed using a dedicated ultrafiltration 
pump 61 and in which the flowmeter 7 is adjusted such 
that incoming flow is always the same as outgoing flow. 
[0054] The ultrafiltration pump 61 is connected to the 
conduit 20 via a conduit 62. The ultrafiltration volume 
passes through the pump 61 and via a conduit 63 to an 
outlet 64. In addition, a chamber 65 is arranged in the 
conduit 63 and is provided with a level regulator 66, 67. 
According to this embodiment of the invention, valve 51 
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according to Fig. 3 is used. 

[0055] When the dialysis machine according to Fig. 4 
is to be used to calibrate the infusion pump 29, valve 1 5 
is switched to its second position and valve 51 is closed 
so that the dialysis flow passes from the conduit 14 to 
the bypass conduit 27 and further to the conduit 20. In 
this manner, the dialyser 17 or the hemofilter is isolated 
from the dialysis circuit.The ultrafiltration pump 61 must 
be stopped since identical flows pass through the in- 
coming and outgoing conduits of the flowmeter 7. 
[0056] As has been described above, a chamber 65 
is connected in conduit 63 and encloses a volume of 
about 50 ml or more. When the infusion pump 29 is cal- 
ibrated, the pump 61 is reversed at the same time that 
the pump 29 is started. The contents in the chamber 65 
are pumped along the conduit 20 at the same time that 
the pump 29 is operated. In this manner, the flow which 
exits through the infusion pump 29 must be as great as 
the flow which enters via the pump 61 to the conduit 20. 
The flow through the dialysis circuit 8, 10, 14, 27, 20 still 
occurs with, for example, 500 ml/min and with equal 
flows through the incoming 46 and outgoing 47channeis 
or conduits. 

[0057] Thus, the infusion pump 29 is calibrated 
against the reversed ultrafiltration pump 61 . The solu- 
tion which is in the chamber 65 is so-called dirty solution 
received from the dialyser 17. This solution will, howev- 
er, be pumped into the conduit 20 and thereafter follow 
the flow through the flowmeter 7 to the outlet 23 and 
thus does not affect the clean side of the dialysis circuit 
in the conduits 8, 1 0 and 1 4. 

[0058] If it is not possible to reverse the ultrafiltration 
pump, a valve package can be arranged instead which 
insures that the flow of the pump is reversed. 
[0059] The calibration with a machine according to the 
invention preferably takes place at the commencement 
of a treatment during the priming step. During this first 
calibration, it may be established whether the flow 
through the conduit 28 is far too small, in which case an 
alarm signal is emitted. 

[0060] It is also possible to calibrate the infusion pump 
29 during operation of the dialysis machine. Normally, a 
self-calibration of the dialysis machine takes place ap- 
proximately every thirty minutes during the entire dialy- 
sis process. The machine according to the present in- 
vention may be used for such a calibration. If the em- 
bodiment according to Fig. 2 is used, the pump 21 is 
connected via the conduit 20, the valve 1 9 and conduit 
1 B to the dialyser 1 7. Thus, the pump 21 can assure that 
an underpressure prevails in the dialyser 17 which al- 
lows ultrafiltration to take place continuously even dur- 
ing the calibration. In this embodiment, the infusion 
pump 29 is calibrated with respect to the incoming chan- 
nel 46 of the flowmeter 7. 

[0061] If the embodiment according to Fig. 3 is used, 
the dialyser 17 is completely isolated from the dialysis 
machine and no ultrafiltration takes place. However, an 
infusion of infusion solution in the blood occurs and liq- 



uid is thus supplied to the patient. However, the supplied 
infusion solution is of relatively small volume, in the or- 
der of 50 ml, which can easily be compensated for by 
increased ultrafiltration immediately after the calibration 
5 step. 

[0062] It is to be understood that the invention can be 
implemented as dialysis machines having conduit paths 
different to that given above. It is, for example, possible 
to implement the invention as a dialysis machine which 

10 lacks the filter 9. 

[0063] The invention has been described above by 
reference to preferred embodiments depicted in the 
drawings. A skilled person recognises that these em- 
bodiments can be modified and implemented as differ- 

is ent dialysis machines without departing from the inven- 
tion. The invention is restricted only by the appended 
claims. 



20 Claims 

1. A machine for hemodiafiltration or hemofiltration, 
whereby the machine comprises: 

25 a first flow circuit for a dialysis solution; 

a flowmeter (7) arranged in said first flow circuit; 
a second flow circuit for blood; 
one of a dialyser (1 7) or a hemofilter which, by 
means of a semi-permeable membrane, is di- 

30 vided into a first chamber connected to the first 

flow circuit and a second chamber connected 
to the second flow circuit; 
a third flow circuit from an outlet (11 ) for infu- 
sion solution from the first flow circuit to a con- 

35 nectlon in the second flow circuit, comprising 

an infusion pump (29); 

characterized by 

a first means (50, 51 ) for disconnecting the . 
^0 dialyser (1 7) or hemofilter from the first flow circuit 
and connecting the infusion pump (29) in series with 
the flowmeter (7) in the first flow circuit, and 

an arrangement (70) for monitoring the infu- 
sion pump (29) by comparing the expected flow 
45 through the infusion pump (29) with the measured 
flow through the flowmeter (7). 

2. A machine according to claim 1 , wherein the first 
means (50, 51 ) is a first valve (50, 51). 

50 

3. A machine according to claim 1 or 2, characterized 
in that the first means (50) is arranged in a conduit 
(14) which connects the outlet (11) to the dialyser 
(17) or hemofilter so that the flow in the first flow 

55 circuit ceases and all flow through the flowmeter (7) 
also passes through the infusion pump (29). 

4. A machine according to claim 1 or 2, characterized 
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in that the first means (51 ) is arranged in a conduit 
(1 8) which connects the dialyser (17) or hemofllter 
with the first flow circuit so that the dialyser (17) or 
hemofilter is completely disconnected from the first 
flow circuit, and in that a second valve (15) con- 
nects the dialysis flow via a bypass conduit (27) past 
the dialyser (1 7) or hemofilter, and the arrangement 
(70) for monitoring the infusion pump (29) is adapt- 
ed to compare the expected flow through the infu- 
sion pump (29) with the difference between incom- 
ing and outgoing flows through the flowmeter (7). 

5. A machine according to claim 4, characterized in 
that the machine comprises an ultrafiltration pump 
(61) which supplies liquid to the first flow circuit, and 
in that the inlet flow and outlet flow in the first flow 
circuit are equal. 



PatentansprOche 

1. Maschine zur Hamodiafiltration oder Hamofiltrati- 
on, wobei die Maschine umfasst: 

einen ersten Kreislauf fur eine Dialyselosung, 
einen Durchflussmesser (7), der in dem ersten 
Kreislauf angeordnet ist, 
einen zweiten Kreislauf fur Blut, 
entweder einen Dialysator (17) oderein Hamo- 
filter, der bzw. das mittels einer semipermea- 
blen Membran in eine erste Kammer, die an 
den ersten Kreislauf angeschlossen ist, und ei- 
ne zweite Kammer, die an den zweiten Kreis- 
lauf angeschlossen ist, unterteilt ist, 
einen dritten Kreislauf von einem Auslass (11) 
fur Infuslonslosung von dem ersten Kreislauf zu 
einem Anschluss in dem zweiten Kreislauf, der 
eine Infusionspumpe (29) umfasst, 

gekennzeichnet durch 

ein erstes Mittel (50, 51 ) zum Trennen des Dialysa- 
tors (17) oder Hamofilters von dem ersten Kreislauf 
und zum AnschlieBen der Infusionspumpe (29) in 
Reihe mit dem Durchflussmesser (7) in dem ersten 
Kreislauf, und 

eine Anordnung (70) zum Uberwachen der Infusi- 
onspumpe (29) durch Vergleichen des erwarteten 
Stromes durch die Infusionspumpe (29) mit dem 
gemessenen Strom durch den Durchflussmesser 
(7). 

2. Maschine nach Anspruch 1 , 

wobei das erste Mittel (50, 51 ) ein erstes Ventil (50, 
51) ist. 

3. Maschine nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, 

dass das erste Mittel (50) in einer Leitung (14) an- 



geordnet ist, die den Auslass (11) mit dem Dialysa- 
tor (17) oder Hamofilter derart verbindet, dass der 
Strom in dem ersten Kreislauf aufhort und der ge- 
samte Strom durch den Durchflussmesser (7) auch 
5 durch die Infusionspumpe (29) hindurch gelangt. 

4. Maschine nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, 

dass das erste Mittel (51) in einer Leitung (18) an- 
10 geordnet ist, die den Dialysator (17) oder das 
Hamofilter mit dem ersten Kreislauf verbindet, so 
dass der Dialysator (17) oder das Hamofilter voll- 
stfindlg von dem ersten Kreislauf getrennt ist, und 
dass ein zweites Ventil (15) den Dialysestrom uber 
15 eine Umgehungsleitung (27) an dem Dialysator (1 7) 
.oder Hamofilter vorbei verbindet, und dass die An- 
ordnung (70) zum Uberwachen der Infusionspumpe 
(29) eingerichtet ist, den erwarteten Strom durch 
die Infusionspumpe (29) mit der Differenz zwischen 
20 den hereinkommenden und herauskommenden 
Stromen durch den Durchflussmesser (7) zu ver- 
gleichen. 

5. Maschine nach Anspruch 4, 
25 dadurch gekennzeichnet, 

dass die Maschine eine Ultrafiltrationspumpe (61) 
umfasst, die dem ersten Kreislauf Fltissigkeit zu- 
fuhrt, und dass der Einlassstrom und der Aus- 
lassstrom in dem ersten Kreislauf gleich sind. 

30 

Revendicatlons 

1. Machine pour hemodiafiltration ou hemofiltration, 
35 qui comprend : 

un premier circuit d'ecoulement pour une solu- 
tion de dialyse ; 

un debitmetre (7) place dans le dit premier cir- 
40 cuit d'ecoulement ; 

un deuxieme circuit d'ecoulement pour le 
sang ; 

un d'un dialyseur (1 7) ou.d'un hemofiltre qui est 
divise, par une membrane semi-permeable, en 

45 une premiere chambre connectee au premier 

circuit d'ecoulement, et une deuxieme chambre 
connectee au deuxieme circuit d'ecoulement ; 
un troisieme circuit d'ecoulement allant d'une 
sortie (11) de solution de perfusion a partir du 

so premier circuit d'ecoulement a une connexion 

dans le deuxieme circuit d'ecoulement, com- 
prenant une pompe de perfusion (29) ; 

caracterisee en ce qu'elle comprend : 

55 

un premier moyen (50, 51 ) pour deconnecter le 
dialyseur (17) ou Themofiltre du premier circuit 
d'ecoulement, et connecter la pompe de perfu- 
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sion (29) en serie avec le debitmetre (7) dans 
le premier circuit d'ecoulement, et 
un dispositif (70) de surveillance de la pompe 
de perfusion (29) parcomparaison du debit at- 
tendu a travers la pompe de perfusion (29) ayec s 
le debit mesure par le debitmetre (7). 

Machine selon la revendication 1, dans laquelle le 
premier moyen (50, 51) est une premiere vanne 
(50,51). 10 

Machine selon la revendication 1 ou 2, caracteri- 
see en ce que le premier moyen (50) est place dans 
un conduit (14) qui relie la sortie (11) au dialyseur 
(17) ou a I'hemof litre de sorte que I'ecoulement 
dans le premier circuit d'ecoulement est interrompu 
et que tout I'ecoulement a travers le debitmetre (7) 
traverse egalement la pompe de perfusion (29). 

Machine selon la revendication 1 ou 2, caracteri- 20 
see en ce que le premier moyen (51 ) est place dans 
un conduit (18) qui connecte le dialyseur (17) ou 
I'hemofiltre au premier circuit d'ecoulement de sorte 
que le dialyseur (17) ou I'hemofiltre est complete- 
ment deconnecte du premier circuit d'ecoulement, 25 
et en ce qu'une deuxieme vanne (15) connecte 
I'ecoulement de dialyse via un conduit de contour- 
nement (27) au-dela du dialyseur (17) ou de I'he- 
mofiltre, et le dispositif (70) de surveillance de la 
pompe de perfusion (29) est prevu pour comparer 30 
le debit attendu a travers la pompe de perfusion (29) 
a la difference entre les debits d'entree et de sortie 
traversant le debitmetre (7). 

Machine selon la revendication 4, caracterisee en 35 
ce que la machine comprend une pompe d'ultrafil- 
tration (61) qui fournit le liquide au premier circuit 
d'ecoulement, et en ce que le debit d'entree et le 
debit de sortie du premier circuit d'ecoulement sont 
egaux. 40 



45 



50 
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